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1 
2 

3 AMRNPiyre^ 

4 This listing of claims will replace all prior version s, and listing, of claims in die 

5 application: 
6 

7 Li^tinp of claims: 

8 

9 



10 1 . (CURRENTLY AMENDED) A method of forming a semiconductor device 

11 comprising: 

12 a) forming a gate structure over a substrate being doped with a first conductivity type 

13 impurity; 

14 b) performing a doped depletion region implantation by implanting ions being the 3 

1 5 second conductive type to into the substrate to form doped depletion regions; 

16 beneath and separated from said Kouroe/dmin t*&e*&t 

17 c) performing a S/D implantation i mplant by implanting ions having ft thesecond 

18 conductivity type into the substrate to form S/B source and drain regions 

19 adjacent to said gat e structure : the doped dep letion regions are beneath and 

20 separated from said source and drain regions: 

21 (1) said doped depletion regions have having an impurity concentration and 

22 thickness so that said doped depletion regions are depleted due to a built-in 

23 potential created between said doped depletion regions and said substrate. 
24 

25 2. (CURRENTLY AMENDED) The method of claim 1 wherein said d oped depletion 

26 gege» re gions are not formed under said gate structure. 

27 3. (CURRENTLY AMENDED) The method of claim 1 which further includes said 

28 doped depletion regions have a having an im purity concentration so that the a built-in 
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1 junction potential between said doped depletion regions and said substrate forms 

2 depletion regions in die substrate between the oounw / dw m source and drain re gions and 

3 die doped depletion regions *egie»; 

4 said depletion regions have a net impurity concentration of the first conductivity 

5 type. 
6 

7 4. (CURRENTLY AMENDED) Hie method of claim 1 which further includes said 

8 doped depletion regions havoQ having an impurity concentration so that the a_ built-in 

9 junction potential between said doped depletion regions and said substrate forms 

10 dgplftrifm regions in the substrate between the nottroo/drnin source and drain regions and 

11 the doped depletion region; said depletion regions have a net impurity concentration of 

12 the first conductivity type; 

1 3 said depletion regions have a net impurity concentration between 1E16 to SE1 8 

14 atom/cc. 
15 

16 5. (CURRENTLY AMENDED) The method of claim 1 which further includes 

17 implanting ions of * the first impurity type into said substrate between said uomtWdrain 

18 source and drain r egions and said doped depletion regions. 

19 6. (CURRENTLY AMENDED) The method of claim 1 which further includes 

20 performing an implant type selected from the group consisting of Halo implant, threshold 

21 voltage implant, and a field implant, that implant ions of * first impurity type into 

22 said substrate at least between said oouroo/drnin source and drain re gions and said doped 

23 depletion regions. 

24 7. (CURRENTLY AMENDED) The method of claim 1 wherein *b* a. region of said 

25 substrate between said source/drain regions and said doped depletion regions has a 

26 concentration of a the first conductivity t ype impurity between IE 16 to IE 18 atom/cc; 

27 a channel region in said substrate under said gate structure; said channel region has a 

28 concentration of a second type impurity between 1E16 to 1E18 atom/cc. 
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1 

2 8. (CURRENTLY AMENDED) The method of claim 1 wherein said dooeddepletion 

3 regions are fully depleted. 

4 9. (CURRENTLY AMENDED) The method of claim 1 which further includes pefforming 

5 LDD implantation by implanting ions being a ih£ second conductivity type into the 

6 substrate using the gate structure as a mask to form LDD regions* 

7 10. (CURRENTLY AMENDED) The method of claim 1 which further includes 

8 performing _gJLDP implantation by implanting ions being a djg second conductivity type 

9 into the substrate using the gate structure as a mask to form LDD regions; 

10 the LDD regions are formed before the doped depletion regions. 

11 11. (CURRENTLY AMENDED) the method of claim 1 which further includes 

12 performing g LDD implantation by implanting ions being th£ second conductivity t ype 

13 into the substrate using the gate structure as a mask to form LDD regions; 

14 wherein the doped depletion regions are formed after the LDD regions. 

15 12. (CURRENTLY AMENDED) The method of claim 1 wherein said first oonduotiv e 

16 conductivity t ype is p-type and said substrate has a boron concentration between 1E17 

17 tolE19atom/cc. 

18 13. (CURRENTLY AMENDED) The method of claim 1 wherein said first oonduotiv e 

19 conductivity type is n-type and said substrate400 has a aa As or P concentration 

20 between IE 17 to IE 19 atora/cc. 

21 14. (CURRENTLY AMENDED) The method of claim 1 wherein said firot conductive 

22 typ» substrate is comprised of Si or SiGe or strained Si, or relaxed SiGe or strained Ge. 

23 1 5. (ORIGINAL) The method of claim 1 wherein said gate structure has a channel width 

24 between 0.04 and 0.5 \sm. 
25 

26 16. (CURRENTLY AMENDED) The method of claim 1 whasea* which further^ includes 

27 pgrforming a LDD implantation by im planting ions being the second conductivity type 

28 into the sub *fra** U Wg tne g 3 * 6 structure as a mask to form LDD regions: 
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1 the LX>D implantation is performed by implanting As ions at a dose between 5E14 and 

2 1E16 atoms /cm 2 , at an energy between IkeV and 10 teV. 

3 17. (CURRENTLY AMENDED) The method of claim 1 whereat which farther includes 

4 performing a LDP implantation bv implanting ions being the second conductivity type 

5 into the substrate using the gate structure as a mask tn form LDP regions: 

6 the LDD implantation is performed by implanting Boron ions at adose between 1E14 

7 and 5E15 atoms /cm 2 , at an energy between 1 keV and 10 keV, 
8 

9 18. (CURRENTLY AMENDED) The method of claim 1 wherein the doped depletion 

10 region implantation is performed by implanting As or P ions at a deed dose between 

1 1 5E12 and 5E13 atoms/cm2, at an energy between 100 keV and 500 keV; said doped 

12 depletion region feafr faaving a minimum depth below the oubfifrate ^surface of said 

13 substrate between 0.09 and 0.7 urn. 

14 19* (CURRENTLY AMENDED) The method of claim 1 wheiein the doped depletion 

15 region implantation is performed by implanting boron ions at a doe* dose between 5E1 1 

1 6 and 5E13 atoms/cm2* at an energy between 50 keV and 200 keV; said doped depletion 

17 region has having a minimum depth below th e nubotrnte a surface of the substrate 

18 between 0.09 and 0.7 pm. 

19 20. (CURRENTLY AMENDED) The method of claim 1 wherein the S/D implantation 

20 implant is performed by implanting arsenic (As) or phosphorus (P) ions at a dose 

21 between SEW to 1E16 atoms/cm2, at an energy between 50 keV and 80 keV; said 

22 Souio e /draip source and drain r egions hove having a depth below th e s ubstrat e asurface 

23 of said pubstrate of between 0*04 and 0.5 urn. 

24 21 . (CURRENTLY AMENDED) The method of claim 1 wherein said second 

25 conductivity type is p-type; and said S/D implant is performed by implanting boron ions 

26 at a dose between 5E1 4 to 1E16 atoms/cm 2 , at an energy between 50keV and SOfeeV; said 

27 oouroo/dHUJi source and drain regions have a depth below theoubotrate ^surface of said 

28 substrate o f between 0.04 and 0.5 |im. 



PAGE 8/22 * RCVD AT 1W21/2005 3:57:21 PM [Eastern Daylight rmej * SVR:USPTO«EFXRF-6/41 f DNIS:273830D * CSID:2672000730 * DURATION (mm-ss):05-32 



10-21 -E005 15:00 BILL STQFFEL E672000730 PPGE9 



S/N: 10/761,613 Page 9 

Docket : CS034)50 

Reply to the Office Action dated 10/04/2005 

1 22. (CURRENTLY AMENDED) Hie method of claim 1 which further includes said gate 

2 structure haying flkfewalls: and forming one or more spacers on the sidewalls of said gate 

3 structure. 
4 

5 

23. (CURRENTLY AMENDED) A method of forming a semiconductor device comprising: 

a) forming a gate structure over art a&ubstrate being doped with a first conductivity type 

impurity; 

b) performing a doped depletion region implantation by implanting ions being the a second 

conductive conductivity t ype to the substrate to form doped depletion regions beneath 
and separated from said source/drain regions; 

(1) said doped depletion regions have an impurity concentration and thickness so that 
said doped depletion regions are depleted due to a built-in potential created 
between said doped depletion regions and said substrate; 

(3) said dop e d depl e tion regions have a impurity oono e nttotion so that the built in 
junction potential betw ee n ooid doped depletion regions and odd mibatmt e fonno 
dopletion regions in the oubfltrate between the ooureo/dfoin legiona and tho 4&ped 
depletion region; ooid depl e tion r e giono httyo a n e t impurity concentration of the 
feat conductivity typo; ooid depletion regionfl have a net impurity concentration 
betw ee n 1E16 to 1E1 8 atom/oo; 

c) performing a S/D implantation jropte** by implanting ions having a being the second 

conductivity type into the substrate to form Sflb source and drain r egions adjacent to 
said pate structure: 

(1) said substrate between said sourea/drain ^tyce and drain r egions and said doped 
depletion regions has a concentration of ft the first type impurity between 1E16 to 
lE18atom/cc r .la 

said doped depletion regions have an impnrity concentration so that the built-in 
potential between said doped depletion regions and said substrate forms depletion 
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re gions in the substrate between the source and drain regio ns and the doped 
depletion tegion: said depletion regions have a net irnpun tv concentration of the 
first conductivity type: said depletion regions have a net imparity concentration 
between 1E16 to 1E18 atom/cc. 



24. (CURRENTLY AMENDED) The method of claim 23 wherein aaM doped depletion regions 
region are not formed under said gate structure. 

25. (CURRENTLY AMENDED) The method of claim 23 wherein *e a region of said substrate 
between said source/drain regions and said doped depletion regions has a concentration of a 
said fitst conductivity type impurity between 1E16 to 1E18 atom/cc; 

a channel region in said substrate under said gate structure; said channel region has a 
concentration of a the second conductivity t ype impurity between 1E16 to 1E18 atom/cc. 

26 . (CURRENTLY AMENDED) The method of claim 23 which further include s: said gate 
structure hag sidewalls: forming one ox more spacers on the sidewalk of said gate structure. 

27. (CURRENTLY AMENDED) The method of claim 23 which further include s: said g ate 
stpic^ure , has sidewalk: forming two or more spacers on die sidcwalls of said gate structure 
prior to the doped depletion region implantation. 

CLAIMS 28 TO 35 (CANCELED) 

36. (NEW) The method of claim 1 which Anther includes said gate structure has sidewalls; 
forming one or more spacers on the sidewalls of said gate structure* 

37. (NEW) The method of claim 1 which further includes said gate structure has sidewalls; 
forming two or more spacers on the sidewalls of said gate structure prior to the doped depletion 
region implantation. 



38. (New) A method of forming a semiconductor device comprising: 
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forming a gate structure over a substrate being doped with a first conductivity type 
impurity; 

performing a doped depletion region implantation by, using said gate structure as an implant 
mask and implanting ions being of a second conductive type into the 
substrate to form doped depletion regions; 

performing a S/D implantation by implanting ions of the second conductivity type into the 
substrate to form source and drain regions adjacent to said gate; 

the doped depletion regions arc beneath and separated from said source and drain regions; 

said doped depletion regions have an impurity concentration and 
thickness so that said doped depletion regions are depleted due to a built- 
in potential created between said doped depletion regions and said 
substrate. 



39. (New) The method of claim 38 which further includes said doped depletion regions 
having an impurity concentration so that a built-in junction potential between said doped 
depletion regions and said substrate forms depletion regions in the substrate between the 
source and drain regions and the doped depletion regions; 

said depletion regions have a net impurity concentration of die first conductivity type. 

40. (New) The method of claim 38 wherein said doped depletion regions are fully depleted. 
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